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Abstract

Ozet

Deep vein thrombosis (DVT) is a common condition in which the ap-
proach to its diagnosis has evolved over the years. Currently, an al-
gorithm strategy combining pre-test probability, D-Dimer testing and
compression ultrasound imaging allows for safe and convenient in-
vestigation of suspected lower-extremity thrombosis. Patients with low
pre-test probability and a negative D-Dimer test result can have proxi-
mal DVT excluded without the need for diagnostic imaging. The main-
stay of treatment of DVT is anticoagulation therapy, whereas interven-
tions such as thrombolysis and placement of inferior vena cava filters
are reserved for special situations. The use of low-molecular-weight
heparin (LMW) allows for outpatient management of most patients
with DVT. The duration of anticoagulation therapy depends on whether
the primary event was idiopathic or secondary to a transient risk factor.
More research is required to optimally define the factors that predict an
increased risk of recurrent DVT to determine which patients can ben-
efit from extended anticoagulant therapy. DVT is also a serious problem
in the antenatal and postpartum period of pregnancy. Thromboembolic
complications are the leading cause of both maternal and fetal morbid-
ity and mortality. The incidence of venous thromboembolism during
normal pregnancy is six-fold higher than in the general female popula-
tion of childbearing age. The treatment of DVT during pregnancy de-
serves special mention, since oral anticoagulation therapy is generally
avoided during pregnancy because of the teratogenic effects in the first
trimester and the risk of fetal intracranial bleeding in the third trimester.
LMW heparin is the treatment of choice for DVT during pregnancy. If
acute DVT occurs near term, interrupting anticoagulation therapy may
be hazardous because of the risk of pulmonary embolism. In this situa-
tion, placement of a retrievable inferior vena cava filter must be consid-
ered. However, there is no consensus as to what the appropriate dose
should be and whether anti-Xa levels need to be monitored.
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Derin ven trombozlari (DVT), teshis yaklasimlarmn yillar icinde biiyiik
degisimler ve gelismeler gosterdigi sik karsilasilan bir durumdur. Son
zamanlarda, pre-test probabilite, D-Dimer testi ve kompresyon ultrason
gorintiilemesini kombine eden bir algoritma stratejisi, alt ekstremite
trombozlarnndan siiphelenilen olgularda hem giivenli hem de kullanigh
arastirma imkani saglamaktadir. Pre-test probabilitesi diisiik, D-Dimer
testi negatif olan hastalarda diagnostik goriintiilemeye ihtiyac olmadan,
proksimal DVT dislanabilir. DVT tedavisinin dayanak noktasi antikoagii-
lasyon tedavisidir, bununla birlikte tromboliz ve inferiyor vena cava filt-
releri gibi girisimler 6zel durumlara mahsus tedavilerdir. Diisiik mole-
kiiler agirhikh heparin kullanimi DVT’li pekcok hasta icin ayaktan tedavi
imkar saglar. Antikoagiilasyon tedavisinin siiresi primer olayin idiopa-
tik ya da gegici bir risk faktoriine sekonder olusuyla iliskilidir. Tekrarla-
yan DVT’ler icin yiiksek risk tasiyan faktorlerin, hangi hastalarin uzun
siireli antikoagiilasyon tedavisinden fayda gorebileceginin optimal
olarak belirlenebilmesi icin daha cok arastirmaya ihtiya¢ vardir. DVT
hamileligin antenatal ve postpartum peryodlarinda da ciddi bir prob-
lemdir. Tromboembolik komplikasyonlar hem maternal hem de fetal
morbidite ve mortalitenin baslica nedenlerindendir. Normal bir hami-
lelikte tromboemboli insidansi, dogurganlk yaslarindaki genel bayan
popiilasyonuna oranla alti kat daha fazladir. Hamilelik déneminin ilk
trimesterindeki teratojenik etkilerinden ve tictincii timesterde fetal kafa
ici kanama riskinden 6tiirii hamilelikte oral antikoagiilan tedaviden ka-
cimilmas! nedeniyle, hamilelik déneminin DVT tedavisi 6zel 6nem arz
eder. Diisiik molekiiler agirhkll heparin hamilelikte DVT tedavisinde
tercih edilen tedavidir. Term dénemde akut DVT gelismisse, pulmoner
emboli gelisme riskinden otiiri antikoagulasyon tedavisinin kesilerek
ara verilmesi sakincal olabilir. Bu durumda erisilebilir inferiyor vena
cava filtresi uygulamimi mutlaka dikkate alinmalidir. Ne var ki, uygun
dozun ne olmasi gerektigi ve anti-Xa seviyelerinin monitorizasyonunun
gerekliligi gibi konularda tam bir konsensus mevcut degildir.
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Definition

Deep vein thrombosis (DVT) is a systemic disease which can
be seen in any location in the venous system. In 1856, Virchow
described the major causes of DVT as, venous stasis, hyperco-
agulation and intimal damage. Factors increasing venous stasis
such as; long lasting immobilization, varicosities, obesity, atrial
fibrillation, factors increasing hypercoagulability; factor V Leiden
mutation, homocystinuria, protein C or S deficiency, pregnancy,
surgery, malignancy, hyperlipidemia and factors increasing the
incidence of intimal damage; post operation, intravenous drug
abuse, venous catheter insertion cause increased risk for DVT.
Clinical findings and symptoms are sometimes insufficient to
diagnose a venous thromboembolic event; so some objective
tests may be needed for diagnosis. Risk factors, clinical find-
ings, diagnostic methods, complications and treatment modali-
ties of deep vein thrombosis are described in this review.
Underdiagnosis of DVT or pulmonary embolisation (PE) causes
a high risk of short-term and long-term morbidity and mortality
as well as DVT progression, new PE and long-term tissue dam-
age, especially in the lower leg. A postphlebitic syndrome (PPS)
occurs in one third of distal DVT, in contrast to one half in cases
of proximal DVT (1).

DVT has an estimated annual incidence of 67 per 100000 among
the general population (2, 3). DVT can lead to complications
such as postphlebitic syndrome, pulmonary embolism and
death. Despite adequate therapy, 1% to 8% of patients devel-
oping PE will die, (4, 5) whereas others will experience long-
term complications such as postphlebitic syndrome (40%) and
chronic thromboembolic pulmonary hypertension (4%) (6).
Although anticoagulant therapy decreases the risk of recurrent
thrombosis, the treatment also increases the risk of major hem-
orrhage. Before 1995, the approach was to image all patients
with suspected DVT and to repeat tests 1 week later if results
were negative (7, 8). This approach was inefficient, since only
10%-25% of patients with suspected DVT were found to actually
have the disorder, and results of serial tests were usually nega-
tive (8, 9). Over the last 10 years, new strategies for diagnosing
and treating suspected DVT have been introduced.

Diagnosis

Single symptoms (edema, pain, sensation of tension, cyanosis
and increased protuberance of veins) and classical clinical signs
(Homans, Sigg, Payr, Bisgaard, et al.) show a sensitivity of 60-90%
for DVT in outpatients but are not very specific for DVT (9).

Imaging tests

In recent years the most important diagnostic technique in
DVT is Doppler ultrasonography. Compression ultrasonography
(CUS) is now the imaging test of choice for diagnosing DVT.
Lack of compressibility of a venous segment is the diagnostic
criterion used, but the addition of Doppler (including colour
flow) can be useful for accurately identifying vessels and con-
firming the compressibility of a particular segment.

CUS is the method of choice for detection or exclusion of a
symptomatic DVT. In contrast to phlebography (gold standard),

CUS has been shown to reach a sensitivity of 95% and specificity
of 94% for proximal veins (iliofemoral and popliteal veins) (10).
Sensitivity for distal veins (paired lower leg veins, calf muscle
veins) was lower. This data has to be reviewed with caution
because familiarity with the CUS method has increased during
recent years and further new comparison between CUS and
phlebography are lacking.

In many centres, ultrasound testing is limited to proximal veins
(from the common femoral vein caudally to the region of the
calf veins where they join the popliteal vein), for which the
sensitivity is 97% for DVT. For DVT in the calf veins, sensitivity is
only 73% (11).

Phlebography

Ascending contrast venograhy is the traditional gold standard
test for diagnosing DVT, but is rarely used in clinical practice
because it is labour-intensive, requires injection of contrast dye,
and is uncomfortable for the patient.

Clinical prediction rules

Although none of the symptoms or sings of DVT is diagnostic
in isolation, it has been well established that a clinical predic-
tion rule taking into account signs, symptoms and risk factors
can accurately be applied to categorize patients as having low,
moderate or high probability of DVT. Alternatively, the same
rule can be used to categorize cases as “DVT likely” or “DVT
unlikely.” (12). Over 14 studies have demonstrated the repro-
ducibility of this model (13). Patients who are found to have low
pretest probability can have DVT safely excluded on the basis of
a single negative ultrasound result (9). Thus, serial ultrasound
testing can be avoided in this subgroup of patients. The incor-
poration of plasma D-Dimer testing into diagnostic algorithms
can indentify patients who do not require ultrasonography (12).

D-Dimer testing

D-Dimers are end products of the proteolysis of fibrin which
was created from fibrinogen by thrombin and then cross-linked
by factor XIII. D-Dimers function as a marker for fibrinolysis as
well as a marker for increased coagulation activity because
coagulation leads to simultaneous activation of fibrinolysis to
sustain physiological homeostasis. The site where coagula-
tion takes place cannot be displayed by D-Dimers, as markers
are increased with any coagulation in the body. Increased
D-Dimers are not always a sign of a clinically important clot
and coagulation is also an accompanying phenomenon of
many pathophysiological states in the body, e.g. inflammation,
trauma, operation, pregnancy, cancer or severe bleeding. Due
to this fact, proof of elevated D-Dimers cannot be equated with
a thromboembolic disease (14).

When the D-Dimer test is compared to the DVT symptom, it is
said to be an important test. D-Dimer is a degradation product
of a cross-linked fibrin blood clot. Levels of D-Dimer are typi-
cally elevated in patients with acute venous thromboembolism,
as well as in patients with a variety of nonthrombotic conditions
(e.g., recent major surgery, hemorrhage, trauma pregnancy or
cancer) (15). D-Dimer assays are, in general, sensitive but non-
specific markers of DVT. The value of the D-Dimer assay resides
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with a negative test result that suggests a lower likelihood of
DVT, thus making it a good “rule out” test with the appropriate
pretest probability. If applied properly, incorporation of D-Dimer
testing into diagnostic algorithms simplifies the management of
a patient presenting with suspected DVT.

Diagnostic algorithm for DVT

Diagnostic algorithms combine single methods to an examina-
tion sequence which is able to establish a reliable basis for
therapeutic decisions with the least effort. The first steps in the
examination sequence have a high sensitivity whereas the later
steps have a high specificity (16). Selection of method includes
special test characteristics, their local availability and their
validity. Above mentioned methods (clinical prediction rules,
D-Dimer testing, CUS and phlebography) can be combined
to a logical algorithm. Figure 1 displays a recommendation. A
diagnostic test for thrombophilia during an acute DVT is rarely
indicated as the results will have no impact on the immedi-
ate therapeutic decision (17-19). Only in a very few cases can
results of thrombophilia diagnostic influence the duration of
anticoagulation therapy. In an acute descending thrombosis,
local reasons for thrombosis shall be exploited. Reasons could
be a tumor or anatomical variants and anomalies in vein forma-
tion in young patients.In cancer diseases, there is an increased
rate of venous thromboembolism, and around 15 % of cases
with an acute DVT have a previous cancer diagnosis at the time
of DVT diagnosis. In the case of an idiopathic venous thrombo-
sis, cancer diagnostic work-up is indicated because of its high
coincidence, especially after the fifth decade of life (16).
Patients with symptoms compatible with DVT should initially
have a determination of pretest probability, using an estab-
lished prediction model (Figure 2). It is important to take the
history first and carry out a physical examination. The model
should be applied only if DVT remains a diagnostic possibility.
After the clinical pretest probability is determined, a D-Dimer
test should be performed. We are using a scoring system for
suspected DVT as described in the reference number 20. In
our centre, a score of less than 1 (unlikely DVT) by our cur-
rent model, which incorporates previously documented DVT
as a new variable, is sufficient to exclude DVT in patients
with a negative moderately sensitive D-Dimer level without
ultrasound imaging (20). No D-Dimer assay should be used to
exclude DVT in patients having high pretest probability. Clinical
assessment and D-Dimer testing have the further advantage of
enabling the management of patients with suspected DVT,
presented at times when radiographic imaging is not routinely
available. Patients with a moderate or high clinical suspicion
of DVT may receive an injection of LMW heparin in doses
designed to treat acute DVT. Diagnostic imaging can then be
arranged on a more elective basis the following day. Since
LMW heparin therapy is safe and effective for patients with
proven DVT, it provides adequate protection for patients with a
suspicion of DVT (20, 21). For patients with low risk of DVT (as
determined either by means of a clinical diagnostic model or
sensitive D-Dimer test), diagnostic imaging may be delayed for
12-24 hours without the need for anticoagulant coverage (9).
The clinical prediction rule was developed and validated pre-

dominantly in studies involving outpatients. Pregnant women
were not included in these studies. Furthermore, the utility of
the D-Dimer test in patients admitted to hospital often with
other accompanying comorbidities (e.g., infection, postopera-
tive symptoms) is less, since the D-Dimer assay rarely yields
negative results. Finally, if DVT is not a diagnostic possibility,
D-Dimer test should not be done, because a positive result
may cause the clinician to unnecessarily investigate for DVT
rather than investigating the actual cause of leg symptoms.
The ideal strategy for diagnosing DVT in patients with previous
DVT in the symptomatic leg is still debated. However, results
of a randomized trial demonstrated the safety of combining
clinical probability, D-Dimer and ultrasound imaging in these
patients. The biggest concern with this patient population is
false-positive ultrasound results. It is helpful to recognise that
acute DVT is usually occlusive, not echogenic, and it tends to
be continuous. When it reveals thrombosis that is echogenic,
nonocclusive or discontinuous, then chronic DVT should be
considered. Serial testing or venography can help to clarify the
issue. Previous ultrasound results are helpful for comparison,
when available. An increase in clot diameter by 4 mm sug-
gests recurrence, as does extension (22).

Phlebography is not generally available anymore. Due to this
lack of availability, qualities of results are sometimes not sat-
isfying. However, in an idealistic case, phlebography is able to
detect very small clots, evaluate the status of calf muscle veins,
display collateral cycles in total and exclude a thrombosis with
high certainty (23-25). Another advantage of phlebography is its
objectivity and its comprehensive documentation, which also
displays the total anatomy. Disadvantages of phlebography are
invasiveness, radiation exposure, possible allergic reactions
to the contrast medium and its lack of information on differ-
ential diagnosis compared to ultrasonography. Due to these
disadvantages, the first line diagnostic tool is ultrasonography.
Phlebography is used as a second line when ultrasonography is
not able to reliably detect the case of recurrent thrombosis and
during preparation of restitution surgery.
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Figure 1. Image with and without compression of right V. popliteal
Deep Vein Thrombosis with B mode ultrasonography
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Figure 1. Diagnostic algorithm using D-Dimer testing and ultrasound imaging with suspected DVT

Most diagnostic and treatment studies of DVT have excluded
pregnant women, and therefore it is difficult to formulate
evidence-based recommendations for this population. Although
serial impedance plethysmography has been demonstrated to
safely rule out DVT (26), it is not widely used. Results of a small
pilot study suggest that a strategy involving serial CUS combined
with a moderately sensitive D-Dimer assay is effective in exclud-
ing DVT in pregnant women (27). D-Dimer levels are often posi-
tive in the later stages of pregnancy, (28, 29) lowering the utility of
this test to rule out DVT. Research to develop algorithms to diag-
nose DVT in pregnant women is ongoing. D-Dimer levels show
higher increases in preeclampsia-eclampsia, but these increases
are not related with adverse pregnancy outcomes (30).

Treatment

The aim of DVT treatment is to avoid PE and postphlebitic
syndrome. Anticoagulation with LMW heparins in therapeutic
dosage should start immediately after diagnosis. In case of
severe renal failure (creatinin clearance <30 ml/min) or during
vascular angioplasty procedure, non-fractionated heparin is the
medication of choice. LMW heparins cause significantly less
probability of a heparin-induced thrombocytopenia (HIT) type
2 than non-fractionated heparins. In case of a contraindication

for heparin (e.g. because of previous HIT type 2) LMW heparins
can be used instead heparin.

Initial treatment of DVT with parenteral anticoagulation (hepa-
rin or LMW heparin) should be performed for at least 5 days
combined with the administration of a vitamin K antagonist
therapy between day one and two after diagnosis until an INR
>2.0 for at least 24 hours.

A compression therapy with compression stockings is reason-
able because it is able to decrease frequency and severity of
the postphlebitic syndrome. Long-term effects show a 50%
decreased incidence of the postphlebitic syndrome at com-
pression pressures between 30 to 40 mmHg.

The goal of the therapy for lower-extremity DVT is to prevent
the extension of the thrombus and PE in the short-term and to
prevent recurrent events in the long-term. Based on extensive
research evaluating the risk of recurrent DVT, guidelines have
been established for the duration of anticoagulation therapy.
LMW heparin therapy has changed the landscape of treat-
ment of DVT by enabling home treatment and by providing an
alternative long-term anticoagulant in cases where warfarin is
less effective or contraindicated. The following applies in the
treatment of proximal lower -extremity DVT, since there is little
evidence to formulate recommendations for isolated DVT in
calf veins.
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Cancer patients with thrombosis should be treated with LMW
heparin for 3 to 6 months instead of vitamin K antagonist.
Type and duration of the following anticoagulation therapy
depends on the cancer disease activity and the bleeding risk.
Secondary prevention with vitamin K antagonists is complicat-
ed by interactions between vitamin K antagonists and chemo-
therapeutical cancer treatment, by liver dysfunction, transient
thrombocytopenia and accompanying infections and their
treatment. Due to these interactions, LMW heparins appear
to have a greater benefit. Further, it is reported in randomized
studies that venous thromboembolism risk is halved by LMW
heparins in comparison to vitamin K antagonist without an
increased bleeding risk (31).

Initial choice of anticoagulation

Initial therapy must involve therapeutic doses of either unfrac-
tionated heparin or LMW heparin. Initial treatment with oral
anticoagulant therapy alone is unacceptable (32). The ease
of administration and efficacy of LMW heparin makes it the
preferred choice of anticoagulant, whether given on an outpa-
tient or inpatient basis. In a meta-analysis comparing the effec-
tiveness of LMW heparin at a fixed dose with unfractionated
heparin at an adjusted dose, significantly fewer deaths, major
hemorrhage and recurrent venous thromboembolism were
reported to occur with LMW heparin (33).

Thus, the current standard of care is to administer weight-
adjusted LMW heparin once daily, for 5-7 days as the initial
treatment. It remains unknown whether it is better to adminis-
ter LMW heparin once or twice daily. The results of a meta-anal-
ysis suggested that hemorrhage and recurrent venous thrombo-
embolism were less likely to occur with twice daily dosing, but
the 95% confidence interval on the odds ratio crossed 1.0 (34).
Since LMW heparin is predominantly excreted by the kidneys,
unfractionated heparin should be used in patients with signifi-
cant renal dysfunction. A newer agent is the synthetic pentasac-
charide fondaparinux, which is at least as effective and safe as
LMW heparin in the treatment of DVT (35). Fondaparinux can
be considered as an alternative agent for the treatment of DVT
with the added benefit that, to date, heparin-induced thrombo-
cytopenia has not been reported with this agent.

Long-term treatment

The long-term treatment in DVT prevents new attacks. For the

majority of patients with DVT, oral therapy with vitamin K antag-

onists (e.g. warfarin) is very effective for long-term prevention
of recurrent thrombosis (36). Although the initial treatment of

DVT is similar for most patients, the duration of long-term treat-

ment varies depending on the perceived risk of recurrent DVT.

The risk can be classified into the following 5 categories:

* First proximal DVT occurs in the context of a transient risk
factor (e.g. surgery or trauma).In this situation, the risk of
recurrence is very low and a limited duration of therapy (3
months) is adequate (37, 38).

e First DVT occurs in the context of active malignant disease,
which is an ongoing risk factor. Patients with malignant dis-
ease have a higher incidence of recurrent thrombosis and
bleeding complications while receiving oral anticoagulation

therapy following a first thrombotic event (39, 40). This is
probably due to the prothrombotic state associated with
cancer and to the difficulty of managing oral anticoagulant
therapy with concomitant drugs, erratic oral intake and
liver dysfunction. Researchers with the CLOT trial (31) have
shown that long-term anticoagulation therapy with LMW
heparin is more effective than warfarin in preventing recur-
rent venous thrombosis without a statistically significant
increase in bleeding risk.

e First DVT occurs in the context of a thrombophilic defect.
These defects include factor V Leiden, prothrombin gene
mutation, deficiencies in protein C, protein S and antithrom-
bin, increased factor VIII levels, hyperhomocysteinemia and
elevated antiphospholipid antibody levels. Many of these
defects are associated with an increased risk of first DVT.
Patients with persistently elevated antiphospholipid anti-
body levels determined by either ELISA or clotting assays
have a 2-fold higher relative risk of recurrence within 4 years
after stopping anticoagulation therapy for a first DVT than
those without this thrombophilia (41).

* Recurrent DVT. After a second recurrence of DVT, the risk of
further thromboembolic events following the discontinua-
tion of anticoagulation therapy is felt to be excessive if only 6
months of oral anticoagulation therapy is administered (42).

* First DVT occurs in the absence of temporary or identifi-
able on going risk factors for thrombosis (idiopathic). Six
months is considered a minimum duration for anticoagula-
tion therapy in these patients, while continuing for longer
is effective in preventing thrombosis. However, the risk of
recurrent venous thromboembolism in the first year after
stopping anticoagulation therapy is about 10%, regardless of
when the therapy is stopped after 6 months (43).

In addition to the thrombophilic defects described previously,

two factors have been shown to increase the risk of recurrence

after stopping anticoagulation therapy. Residual thrombosis

(seen on a follow-up ultrasound scan 3 months after an initial

event) increases the risk of recurrence (odds ratio 2, 4) (44).

One-third of the recurrences occur in the initially unaffected

leg, which suggests that residual DVT is a marker of systemic

hypercoagulability In one study, elevated D-Dimer levels 1

month after stopping anticoagulation therapy were associated

with an elevated risk of recurrent thrombosis in all but cancer-

related thrombosis (45).

Intensity of anticoagulation therapy

The standard intensity of oral anticoagulation therapy is an
international normalized ratio (INR) of 2 to 3. In patients who
have antiphospholipid antibody-related thrombosis, it has long
been considered that higher intensity anticoagulation therapy is
needed to prevent recurrence (46). However, results of two ran-
domized controlled trials showed that standard anticoagulation
therapy is as effective as high-intensity treatment, even in the
subgroup of patients (47, 48). Therefore, high-intensity antico-
agulation therapy is not recommended in any patient with DVT:
Maintaining good INR control will decrease the risk of postphle-
bitic syndrome (49). There has also been debate on the useful-
ness of long-term low-intensity anticoagulation therapy (INR
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1.5-1.9) in preventing recurrent thrombosis, while reducing the
risk of bleeding. A large randomized trial has shown that low-
intensity anticoagulation therapy is less effective than standard
anticoagulation therapy in preventing recurrent thrombosis
and does not lower the risk of bleeding (50). Therefore, low-
intensity therapy is not recommended.

Upper-extremity DVTs

Upper-extremity DVTs can be subdivided into catheter- and
noncatheter-related thrombosis. There is a risk of pulmonary
embolism with this condition, and therefore treatment with
anticoagulation therapy is generally recommended.

Other interventions

Although anticoagulation therapy is the mainstay of treatment
of DVT, thrombolysis and placement of an inferior vena cava
filter are the two interventions worthy of mention.

The addition of systemic thrombolysis to standard anticoagula-
tion therapy leads to earlier patency of an occluded vein, how-
ever, it does not affect the rate of PE. There is a definite increase
in the risk of major hemorrhage; including intracranial hemor-
rhage, with thrombolysis. Catheter-directed thrombolysis has
also been associated with increased risk of bleeding complica-
tions. It is unclear whether the earlier recanalization observed
with thrombolysis translates into lower rates of the postthrom-
botic syndrome in the long term (14, 51). Thrombolysis is not
generally recommended except in the case of massive DVT,
which leads to phlegmasia cerulean dolens and threatened
limb loss.

Placement of an inferior vena cava filter in addition to antico-
agulation therapy has not been found to prolong survival among
patients with DVT: While preventing PE, insertion of a filter
increases the risk of recurrent DVT (52, 53).

A retrievable filter is indicated when there is a contraindication
to anticoagulation therapy (recent hemorrhage, impending sur-
gery) in patients with newly diagnosed proximal DVT. It remains
to be determined whether a retrievable filter in patients at
higher risk of death (e.g. limited cardiopulmonary reserve) will
lead to a reduction in pulmonary embolism-related death.
Postphlebitic syndrome is a frequent complication of DVT and
a major public health issue that has been underresearched. It
is unclear who is at highest risk and how best to prevent and
treat this complication.

Thrombolytic therapy and surgical embolectomy

Compared with heparin, thrombolysis improves vein patency
and reduces the risk of post-thrombotic syndrome, but increas-
es the risk of bleeding, and there is no evidence of a net clinical
benefit. Thrombolysis and surgical embolectomy have been
used as a limb-saving therapy in patients with extensive proxi-
mal DVT and circulatory compromise or venous gangrene (16).

Vena cava filter

Inferior vena cava filters are indicated to prevent PE in patients
with DVT who experience embolism despite adequate antico-
agulation. Filters do not obviate the need for anticoagulation

because they are associated with an increased risk of recurrent
DVT. However, the optimal duration of anticoagulation which is
deemed safe is uncertain (16).

Deep vein thrombosis in pregnancy

Deep vein thrombosis (DVT) is a serious problem in the ante-
natal and postpartum periods of pregnancy. Thromboembolic
complications are the leading cause of both maternal and
fetal morbidity and mortality. The incidence of venous
thromboembolism during normal pregnancy is six-fold high-
er than in the general female population of childbearing
age (26).

Pathophysiology

During normal pregnancy there are substantial changes in
the hemostatic system, many of which are procoagulant and
are thought to be in preparation for the hemostatic challenge
of delivery. Normal hemostasis requires a balance between
coagulation and fibrinolysis to maintain the integrity of the
vasculature. The complex physiological changes evident during
pregnancy appear to ensure a constant coagulation-fibrinolysis
balance. The balance is maintained, at least partially, by an
increase in fibrinolytic activity, but decreases in other factors
such as factor XI, and monocyte tissue factor expression may
also serve to counter- balance procoagulation changes.

Anticoagulant therapy

Anticoagulant therapy is the standard treatment for DVT but is
mostly used in non-pregnant patients. In pregnancy, unfraction-
ated heparin (UFH) and LMW heparin are commonly used.
Warfarin therapy is generally avoided in pregnancy because of
its fetal toxicity.

LMW heparin has been shown to be as safe and effective as
UFH for the treatment of acute venous thrombosis and non life-
threatening PE. LMW heparins are anticoagulants of choice,
when a rapid anticoagulant effect is required. LMW heparin
has several advantages over UFH, including a longer plasma
half life, higher bioavailability and a predictable dose response,
which enable once or twice-daily dosing, and a more conve-
nient route of administration (16).

The non hemorhagic adverse effects of UFH include heparin-
induced thrombocytopenia (HIT) and osteoporosis, which is
less with LMW heparin. HIT is a life threatening condition that
is associated with the development of antibodies, activating
platelets and the coagulation system in the presence of UFH or
LMW heparin (54).

The safety of LMW heparin administration for the mother and
fetus has not been well established. Enoxaparin has been
shown not to cross the placenta and therefore appears safe for
the fetus. It is uncertain whether weight adjusted dosage regi-
mens without laboratory monitoring can be used in pregnant
women (16).

Diagnosis

Therapy is usually initiated following a clinical diagnosis of
venous thrombosis. Therapy is continued while awaiting diag-
nostic tests such as Doppler ultrasound (compression or duplex
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scanning) and MRI (Figure 3), which are the best diagnostic
methods in pregnancy. D-Dimer, a screening test for DVT
with high negative predictive value, is used in non- pregnant
patients. Its use in pregnancy is still controversial.
MR-Phlebography is a promising alternative especially in the
proximal thigh and pelvis area. Diagnosis of a venous throm-
bosis during pregnancy should be interdisciplinary. So far there
is no algorithm tested for thrombosis during pregnancy but any
suspicion should be traced up to exclusion (55).

Mode of administration of anticoagulant

The mode of administration influences the effectiveness of
anticoagulant therapy, UFH is subsequently administered sub-
cutaneously. Intravenous administration has a more rapid
onset and is therapeutically more reliable than subcutaneous
administration. However, intravenous administration is difficult
to maintain on a long-term basis.

Subcutaneous injection of LMW heparin leads to less pain due
to a smaller injection volume. However, the patient may still
suffer from bruises.

Warfarin therapy is easier to administer but is usually avoided in
pregnancy due to its teratogenic effect.

Monitoring of anticoagulant therapy

Patients receiving anticoagulant therapy are monitored to
observe the therapeutic efficacy as well as side effects.
Hemorrhagic complications are clinically assessed. Patients
receiving UFH, LMW heparin and warfarin are routinely moni-
tored with activated partial thromboplastin time (APTT), anti-
Xa activity and INR respectively. Platelet count is occasionally
assessed especially in patients receiving UFH and LMW hepa-
rin. Patient knowledge of proper injection technique, preven-
tion and recognition of complications should be considered
during follow up.
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